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48a Sunday, February 16, 2014refinement; especially refinement of structure derived from NMR spectroscopy
is accelerated. In this study, we demonstrate that statistical torsion angle poten-
tial (STAP) can drive to refine NMR structures without NOE data. Because
NOE data have an ambiguity and uncertainty, we used flat-bottom potential
instead of NOE data. The materials of flat-bottom potential are distance and
dihedral angle derived from given structures. Instead of the NOE restraints,
they prevent a structural dislocation during the refinement process. A simulated
annealing protocol was used to optimize energy of structures. The protocol was
tested on 134 NMR structures in Protein Data Bank (PDB) that are coexisting in
X-ray structures. Among them, 50 structures of training set used to find the
optimal ‘‘width’’ parameter in the flat-bottom potential functions. Validations
of the ‘‘width’’ for 84 structures, most of 12 quality assessment scores of
refined structure are significantly improved.
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Lipocalin-type prostaglandin (PG) D synthase (L-PGDS) is endowed with dual
functions as a PGD2-synthesizing enzyme and a transporter for lipophilic li-
gands in the central nervous system. The structure of apo-L-PGDS has already
been reported, and substrate docking models and mutational studies has re-
vealed the mechanism of activation of Cys65 and the important residues for
substrate recognition at the barrel retion. However, the information of residues
involved in the substrate recognition has been almost limited to the region
around the catalytic center Cys65. Here, we present the first structure of mouse
L-PGDS/substrate analog (U-46619) complex determined by using NMR.
Structural and dynamic comparison with apo and complex form revealed that
apo-L-PGDS has large open state with overall slow motions and becomes rigid
closed state upon substrate analog binding. This conformational change
induced the interaction of residues, which are located at the entrance region
(H2-helix, CD-loop and EF-loop) with substrate analog. Especially, Phe55
and Pro110 cover the u chain of the substrate via hydrophobic contacts and
fix it in the cavity. Further mutational and kinetic studies demonstrated that
the mutation of these residues causes the decrease of affinity for substrate, indi-
cating that the entrance region of L-PGDS is important for the substrate recog-
nition as well as the catalytic region in the barrel.
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Forkhead box (FOX) proteins are transcription factors that regulate a diverse
range of cellular and developmental processes in eukaryotes. As a result,
mutated or unregulated FOX proteins can cause a range of human genetic dis-
eases [1]. Studying the structure of mutated FOX proteins is essential in uncov-
ering the structural features that prevents their proper functioning. The structure
of one mutant FOX protein is investigated in comparison to the wild-type using
both experimental and computational methods. First-principle MD folding sim-
ulations were performed using Graphical Processing Units (GPU) and replica
exchange MD to provide a prediction of the folded structure of the mutant
and wild-type proteins. The structures were refined using data from NMR,
dynamic light scattering, and circular dichroism experiments.
[1] Trends Genet. 2003, 19, 339-344.
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Calmodulin (CaM) regulates many signal transduction pathways, binding to
both enzymes and intracellular segments of several classes of transmembrane
receptors and channels. CaM binds its targets with dissociation constants
ranging from pM to mM. CaM regulates the inactivation of the neuronal
voltage-gated sodium channel 1.2 (NaV1.2). CaM is considered to be a consti-
tutive subunit: both apo and calcium-saturated C-domain of CaM bind tightly to
the IQ motif located in the carboxyl-terminal tail of the channel. Apo CaM
binds in a semi-open conformation to the IQ motifs of NaV1.2, 1.5, and 1.6.
Calcium-saturated CaM binds to the IQ motif, but also binds to a linker be-
tween transmembrane domains III and IV. The calcium-dependent competitionfor CaM between the DIII-DIV linker and the IQ motif is not well understood.
Particularly perplexing is the high affinity of CaM for the IQ motif under both
apo and calcium-saturating conditions. Does CaM dissociate to bind the III-IV
linker? Could a second CaM bind to the channel? How does CaM change po-
sition on the channel after binding calcium? To address these questions, we
solved the solution (NMR) structure of calcium-saturated CaM C-domain
bound to NaV1.2IQ (2M5E). It reveals that calcium binding triggers a reversal
relative to that of bound apo CaM C-domain (2KXW). Several NaV1.2IQ resi-
dues participate in the interface of both complexes, but their contacts with CaM
are distinct because of differences in the topography of the semi-open and open
hydrophobic clefts. Comparison of 2M5E with several other complexes of
calcium-saturated CaM C-domain bound to target sequences emphasizes
why CaM-binding domains are characterized by so many different sequence
‘‘motifs’’. Favorable energies of association are determined by noncovalent in-
teractions that are made on an atom-by-atom, rather than residue-by-residue,
basis. NIH R01 GM57001
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FtsX is an integral membrane protein involved in the cell division of many spe-
cies of bacteria, includingM. tuberculosis, the bacterial agent that causes tuber-
culosis. In Escherichia coli, it is known that FtsX together with FtsE participate
in the spatial and temporal control of cytokinesis, a process where the bacterial
cell wall is hydrolyzed to finally separate both daughter cells. FtsX from
M. tuberculosis is a 32 kDa membrane protein with 4 transmembrane a-helices.
Due to its importance in cell division ofM. tuberculosis, this makes it an inter-
esting target for structural characterization and drug development.
In this work, the initial steps of FtsX structural characterization are presented.
Expression of recombinant His-tagged protein is done in E. coli BL21 pLysS
strain using a standard procedure. FtsX is extracted from cell membranes using
a combination of detergents such as DPC and DDM and then it is purified tak-
ing advantage of nickel affinity chromatography as main procedure. FtsX can
be reconstituted into POPC/POPG liposomes using dialysis or methyl-b-cyclo-
dextrine to remove detergent. Reconstituted FtsX shows a 54% of a-helical
content according to circular dichroism experiments, which indicates a well
folded protein after reconstitution. 15N uniformly labeled FtsX was used to
prepare mechanically align samples using glass slides for solid state NMR
experiments. PISEMA spectra of uniformly labeled spectra for this protein
suggest that the tilt of the helices relative to the bilayer normal is relatively
small. Additional experiments with amino acid specific labeled samples are
being carried out in order to determine the tilt angle and rotation angle for
each a-helix.
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Lipoprotein Signal Peptidase A (LspA) is a type II signal peptidase that is an
essential enzyme in one of the three distinct steps in lipoprotein maturation. Af-
ter targeting the prolipoprotein, LspA cleaves the signal peptide of lipoprotein
to produce the precursor for the mature lipoprotein.
In Mycobacterium tuberculosis (Mtb), gene Rv1539 encodes LspA, an inner
membrane protein of 21 kDa (202 amino acid residues). In vivo and in vitro
experimental evidence confirms that LspA is essential for Mtb and its contribu-
tion for the antibiotic resistance. Small molecules have access to the active site
of this enzyme which is located extracellular to the cytoplasmic membrane. All
type II signal peptidases have five conserved domains but the absence of those
domains in eukaryotic cells makes LspA an appealing drug target for the treat-
ment of tuberculosis. Globomycin, a cyclic-peptide can inhibit LspA in a non-
competitive manner.
The structure of small helical membrane proteins is very sensitive to their envi-
ronment and therefore it is vital to characterize the structure them in a native-
like environment, such as a synthetic lipid bilayer or a bacterial cell membrane.
Solid state NMR spectroscopy is able to make such structural characterizations
in such environments. Here, the challenging, sample preparation steps are
described and initial Magic Angle Spinning solid state NMR spectra are re-
ported from 13C isotopically labeled LspA in native E.coli and synthetic lipid
